Graphical models with Koehler Symanowski distributions by Caputo, Angelika
Caputo:
Graphical models with Koehler Symanowski
distributions
Sonderforschungsbereich 386, Paper 104 (1998)
Online unter: http://epub.ub.uni-muenchen.de/
Projektpartner
  	
 

 	
 

  	
 

 	 
   
 
     !	
 
  
 
 

  
    
 
	
  !"   
 

 
  

   
 

  
#$

 % & 
  
 '(
  
   )  
 

  
 	% *

     

    
	 
 
  
 
  
  	  $

 


%
  	

$

  
 
 )  #
 
 
 
  
 

#$

 $"   
  
 
 

  

  
   +
 ,
-   . ,
- 

/  0  / 
 ,
-   1"% * 
  $  
 

 
 
  
  
 
 
 
 
)
 '
   2
	   
 
% * '
 

 
 
 
 2
	   '    
  
 	 

        
   
      
 3  	  
   
 

 

 

4
 
         5
  6   01"% *
 
     

 
    
 
 % *   
(

-
 
 
    2, 
  

 
 $  
    &   1" 
 & 
 ,
-
 0 "%
& (
 

 
   

  
  (

  

   
 
 2
	  


  + 
 /   7 

   ."% &  
  

 '
    
  
  )  (

 
% &  	 

-
 
 
 
  
  

 
  

   ."%
  
 

   

 
 
 )  
 3 

  
 

   
 
  
 
  

 

 
 % *  +   

  
+   % 8   
 
 

   	

% 8   
    

 
 
 
  
 
%
* 
   

   
  

  

   


   

 
  $  
  
'
 
 

  

   

% * 
  

 

    
 
	   !"  
  

   + 

  

    

  

 
 
    
% *  
  

  
 
  

 

   
 
 

   
  )  

 
  
   
	 


 %
* 
  
- 
 9   :  
 
 
 
 

  
 % * +      )  

   %  
  
   


 

  
 
%  ;  

  
 % * 
   
   
  
 	 
 
 '%
 
	 
   	

 
  < "    
       

 
 
  
        "    
    4 

 
  

%
/        +     

% *   
  
  	"  	   % /   #
  
 
 	"    	 "    %%   

 
 
 % &     
 ) 
 
 
 

 
 
<   	    ""% =  	     	"   


 % * 
  
        
" < 
	     	"  

  
      )  
    
 
 " < 
		  
"       %
 
    	    
 '  < 
 
 

     

< 	  

 

"   
:
 < 1      % & 3       
  

   
   

  
       	    
 
     % *     
 
    	"    
  	      < 	%
    
	

* 
 
  

     
 
   

  

 
  

 %  
 
 4 
 

9        
   

 


   
 
 

 %%    
%  



 
   
  
 

   
 


% *   
 
 2
	 %    
 2
	
  

 
  

  
% 

 
 
 
 
        
 
 
 




 
   
 

 

 
    

  
  


  
 	 
 
 2
	 %  

   2
	   
 
 
    &
  1" 
 ,
-   . % 7:"% *    

 



   ." 
 
 9
 
     
 

 
  < " 
) 
" 
 2
	  
    
    
	   
  	"   
 < 	
" 
 2
	  
    
      
 
""   
    
" 
 2
	  
              
 3 
       
  
 

     <       "%
* 
 2
	        2
	 % * 
 

 
 2
	     
%  
  
  

 2
	  %% " " "% * 
 "  " "  
  
   
  '    
  
 

    
 

 % *  )  
 
  


	 
 &   1"% & 

 
   

   
 
    > :% 

   ."%
  	
      " #
 " 
   $  %
 &
& 


 &  '(  
 ((     !&(

            " <        " :%"
7
 ()((
 
 

 
  
 
 
      :%"  )%
  
  2
	  
 

  2
	"  
   
" 
     
 2
	 % *    
%
  
  
  
 ?  
  
  
  
"%   " 
 
   )   

    
%  
 '    
 

  
  
 )  
   "%
 	
	 * &(  %
 !
( "  ((  %
 &      
   
 ((   " !&(         & "	  <   "
  
 & 
  
 



,  < 
       
 +  
      % , < 

< 

     
	
"


 
   
 

  

 
   "


"    % * 3     
       
 

     
	
" <
 
 




"
 
 


"

 
 7%:"
& 
     < 
      :    

 1 
  
       

 1
 

<

  


% & 
     
 

"  7%:" 
 ) 



" <

 


 
  
  




"    "
 
 




"
 



" < 



"



 
    % *      
  
  % * )    ?  
   


	   !"   

 


 
     

  
 )  
 

< 1  % * '   

   
   0"% *      
 
%  
- 
    

  
 
   

 %   
 



   

" +  
     
 
   
  3
  
 +  
 
	   !"% @  
  
  
 
      
 
%   
   

   
  + 
  
 
   
    ) 
   %
;
  
	  

   
  

 
 
 (
 
   
  
  
    

 
 

% *  
 
  2
	    

 
 
% * 
       

-


   0" 
 
  
  
  

   
 
 
	   !"%       

 
 (

  
 
-% &  
    
   0"% (
 
   < 

 3   
 
 
        

 %  
   
 
 

 


 

 
 
 
  
     
 	     

< 1  
        
 	  
 )%  
  
 

 

 

  
  


 
 

       
 %%  + 
 
  A

  
    
	 
 
 

A

" < 

 1  

 % *  
    

 	     
 

< 1     
 	  % *  


 )        

  - 

 
 
 

  
  %
 
	  
  



  
	

        
     
 
 
(
  

  
  
  

   
  $ %
  
  '
   2
	   
 
 ' 
 
  * ;%%        
   
  
 

 %
 
 *!   & (
(  (
"( %
 &
&	 
 

&  '(
>9
,  < "  
 

 
     

   
  <  %
& > :%  
    
  
     

      
      " <        "
 )%   
       

-
  (
  

 

   % & 
        

 
  
 
% *        
 

< 1  
      	   
    
!
	  %         

< 1  
      	   
    
	  % * 
 
   
 

< 1  
      	   
     	   
 
         "%  
* '
   2
	  
 
   
 
 


  
 %   
   
 

 
    


 

    
    
 
 



< 1  
  	"  %  
  
 
  	"  

< 1  
  

 

< 1  
        
 	  %   
 
 
    
    

 
          

  

< 
    < :  

< 1% *     
 

 < 
 	"     

< 1 
  	  
        

< 1      
 %
 
	 +
  
 &  < "   < 
 : 7 ;   <

 :" : " : 7" : ;" 7 :" 7 ;" ; :" ; 7" ,
    & 
 ( 
((
  

 
 
 & -+
.  /! 01
 :
7
;
   
 
 
$ !(	  
 
2!
( 3 "
  

 

 

 

 1 


&! 

 

 

 

 

 1  

< 

< 

< 

< 

< 

< 1
  %
 $ %
 &
& 
    

    
7 
    
; 
    
7 ; 
    
7  
;  
    
;  
7
* + ' 
 

   
  
  (
    
   %   
   
 
 
   
  
  

 
 
  
  
  
  

 
  
    2
	 %
 
 $ !(	   
  %
 &
.
>9
  
  
      

 1   <      ;


 

 

 

 

 

 

 

 

 1 
 

< 

< 

<


< 1 5)     < 
  < 
;  < 
7 
  < 
:%   

        
 

< 1  
        
 ;  %
    2
	 % *     
  
   

   
      " < 
: <     
      

 :
7
;
   
 
 

  
 
     < 
 
  < 
; 
  

   
 < 
:%  
*  
     
 )     
 
 
    
   
 

 2
	 %
 
   "  !(	 
 "
   < " "  
 &
  (( 
(  %
  ()((  
( %
 &
&	 
 
 & 
        
 ((        "
  #
 "   
   & "	  <     "
  
   
 2
	  Æ  
 
 (
     
  
   	   '
  
  2
	    %
 
 4
  !(	   (
"(   
( %
 &
&	 
 

&  '(
>9
,  < "  
 
   3       
 

   
     "%   )     
  
 2
	   
 
 2
	 %
6
 
  )  
 2
	    %%  
      

       % * 
   

  
     
 <    

   
  
   
 2
	   )%
B    
  
 2
	     
 2
	 (
%     
 2
	  
  % * ;%   

   2
	 %%  
 
 
 2
	    
 ) % *

 
     
  
 

         "  
 
+  
       	     
      %  


 +  
  	"        
 	  % *  
 2
	 
 
    
	  
     	   
  

< 1  
      	  %
    7   
           
   %  
  
  2
	   

 
 
 '
   
(
      
   2
	   
)    2
	
%
 
 4
  
 &  < "   
 ((      
%
  (( &(  %
 !
(  3 "
   
 
"
/   
	        2
	    

 
  2
	     
  
  
 ) 
2
	 %
 
 * &(  %
 !
(  3 "
 "   
 " 
%
 &             & "	  <     "
   
 #
 "   
   


        
 ((   "

(
 
 * &(  %
 !
(  3 "
 "   %

&    
>9
,      3 %   
    
         
  


     
  
  

   <     "    

 < "% *  + 
 
  	"        
 	   
   


    
	% * 
  

< 1            
   


%  
0
 '     
  

     
 
 

% * 
 
     
      
  Æ  
 2
	 % /  + 
         "   

 

  
           
      

     
 
  	  % *     
  
 


 

 
     "% *   

   
   
 

 

      
% @      

       
  

   
 
)  2
	  
 
 
 
%  
     
     
 
   


   


  

  
 
 
    
 
 %
C     
   2
	   

 
%  


 
       
  
 	

 
  
%
 
   < " "  &  ()((  %
 &
& 
  

 &    
(	   ()((  %
 &
& 
  

 &

>9
&    
  )  2
	    
 
 
 )  2
	    

 
% & 
  
 

    
  
 

     
% *     " 
 


  
 % 8   
     " 
  
 2
	  
           
 2
	   
 
%
B  
 
    2
	   
 
 %%  
 

 
  2
	    
 
 
 % * 
 
  	"   
 
    
	    
 	 
 
   '
  



 
  
    
	% *   
  2
	   
 

 
  
  * ;%  2
	%  
* 
   
  
    
 
 
 
 
  

  
     
 

   
    
% * 
 
 #
	 
 D 

+     
    !" 5
  6 "

    6:"% * 

+    
  
 

+ 
   
 %    D 

+ 
   
 
 
%
  
      
  
  
 




 

   : '
 -%  
	    


 

 
	  
% * 
   
  
 
 2

 
 8	  00"%     
 
 #
 

 (
%    

   
 
 

 
 
 #

  
 
 >
  6!"% *  +   D 

+

 9 
 
      

 
 Æ    


     
%  
 
    + 
 /(
   ;"   
  '

 +
 
 % * 


       #
 

 2*>



 
 
 E  01"  
 
    #



 
 Æ   
  %  
 
   
  
  '

 +
 
    
 
  
 )  2
	   

 
%
    
      
  
 +%
 
 * "
 !(	
A
 
  < 

  
 "  
!&
5 &
.  
 #
 "      
   
((
 
(6
-1       !&(         
 ((        "
-1         
         " !&(      

 ((  
A

*  
 * ;% 
 
  
-%
 
 4
  !(	 
 "

A
     !&
5 &

.  (
"( %
 &
& 
 

  
 &  '(
>9
,     
   3   
  

     
  
 

 <       "%
 )
A
    2
	    
 
 
 %%   

       % >
 "  5) ;%1       % * " 
         

      "   

A
 )  2
	   



%
  

A
   2
	   

 
 %%        %
C 

 "  5) ;%1        
   "         

      "%  
 
	 $ !(	     !&
5 &
.
>9
* 
  
  '   '
  

 
 

%  
1
  	   
 	  		
    

    #
 
  

     % @  
 
   
	  
% &  

  
 
     

-
% *   

   
  

  
  )   


    
 
 
 %%      ) 
2
	   
 
% &        "
 
< 

 
"  "  "  

  

    "%  
    

      <   %  
 
 
    


    
    <    
 
      <   

    % *    
 

  
   
  
 +   
 
   2
	 %   
  


   
?  2
	   
    
 



 D 

+%
 
   < " "  &    " 
   
A
   %
 !(	 

"
     !&
5 &
. $  
( 
A

 
()((
 %
 &
& 
  "& 
 

>9
 
    
"
 
  
 
 
2
	   
 
% ,  

  


3      
 

       

 

"% *  
 
+  
     

    

      

 

%
* 
 
 
        <    
 
  
 
     
    % F    
 

 
    


    


 % *     
 
+ 
 
   


  

       

 

  


 %  
 '  


  


 

       

  

"  % *

 

A
   2
	 
 

    

   
      

  

"
    
      

 

    

   
       

  

"
*
A

 
)  
 
 
2
	 %  
& 
 
  
A
  
   	    
  
 

-
% &  
      

  
% *
   
  
%

 
 4
  "
 
 

 

 
(  "
 
< 
 
"
>9
*  "
 
 


 
"  
  '  * ;%7 
  


   
   

-
% ,  
 
 


 
"  
!
 
"% *    
 " < !
 
"
 
   
 

"
   

"
 
% * 

"
 
 


 
"  
 
	

  
   
   '
   2
	  


 
   
   % * 
 
 
   
  

      
   
 %
2    
 
   
 
   
 

    2
	 %   
	
   
 


  
  
  
%   
 
  ' 
  
  
	      
  
  
%  
    

 
  
 )
  2, 
%  
   

 
 
  
 

 
 

   ." 
  $  
 
 
 
 & 
 ,
-  0 "  
   


    
 
  
  
    

   
% * 
 
    

  %%   
 
  
    
  
 
 

   

   
 
   

  

 
   
 
%    	  
  
 

   %
 !"#
&

    &  70. 5 &
  
 
(
	%
$%
&!' $

 "  ' (
  6!"%   	
  
  


% @ E
 
 / B G	%
:
&)' *
$
  6:"% 8 D 

+ 
  # %   	


     7.;#7..%
*+' 
   0"%  
 

  	
   
	
    
% &  70. # 5 >
 17 C  2%
*' 
$
 " ,+' -
   7"% ,
    


%    

   :1;#:07%
*' 
$
 " ,+' -
   ;"%     '

 +
 

% !
  " ;17#;10%
!"' 
 
  6 "% 
   

 %   	

    
 ! #" #7%
!"' 
 
  01"% 
   

 
% 	
 
     ! 0#.6%
()".#' /
   1"% 2

-
 
 
  

 

% 	
     "  6 1#01!%
()".#' /
 " 0+1' 2
0
  0 " 5  
+ 	
 + 

 
 % !
  !7 (!!!%
3' 2
 " $' 4
  01"% 
    
 
 
 (

 '
% % 2

 
  %   $
%
  "& ;.6#; 0%
3+' 5
   ."% 8 
 
-
  

 

 %  %
    '( 1!#.%
3' 3
6
 " 6

 2)!    !"%  

 (
  ) 

 %   $%
  ))
:.#:0:%
/' 
,
 " 7 ' 8
  00"% &
  

 % 
 	
 
     ( 07;#0;%
0+1' 2
0
   ."% *	 $
% 8+ C > 8+%
0+1' 2
0
 " ,+' -
  0 "% $

   


 

    
 '

 
  '

% 	
 
   " 7#!6%
7
2' 
9
  !"% * 
  
   
% 
 	
     
 ! "( :70#:;%
,+' -
 " 0+1' 2
0
   1"% 8 
 
  (

  
 
 

 
 %   	
 
   
 ! )' :#!1%
;
